Introduction
Previous reports have demonstrated that adults with list sources and capture-recapture (CR) techniques. The CR method was originally developed by zoolodiabetes mellitus of lower socio-economic status have poorer glycaemic control and greater morbidity gists to count wildlife populations and involves capturing, marking, and then releasing a sample of and mortality than their less deprived counterparts.1-3 A survey from Middlesborough, UK, has also suga population. After some time, a further sample is 'recaptured' and the total population is estimated gested that the prevalence of type 2 (but not type 1) diabetes is increased in areas of social deprivation. 4 from the proportion of marked to unmarked animals in the recaptured sample. 5 The technique has been To explore this interaction further, we studied diabetes prevalence in North Liverpool using multiple used in medical epidemiology, by using multiple datasets. Patients appearing on more than one list personal computer using the database software EpiInfo version 6.04.12 SPSS for Windows13 and are effectively 'recaptured', and statistical techniques are used to calculate total numbers.5,6 The technique Generalized Linear Interactive Modelling (GLIM) 414 were used for analysis. Cases were matched using is well-validated,7,8 and has been used in studies of diabetes epidemiology, using datasets such as general the patient identifiers, and in the CR calculations the total population size (n) with 95% CIs was estimated practitioner (GP) lists, hospital diabetic clinic registers, and hospital discharge statistics.9 using log-linear modelling. 
Methods
The prevalence of diabetes was mapped onto the electoral ward of residence, for which a standard The target population for the study was all residents of South Sefton District in North Liverpool with a index of social deprivation (Townsend index) was known.17 The index is based on the percentage of diagnosis of diabetes, who were alive during the whole study period. South Sefton is an urban area economically active residents aged over 16 years who are employed, the percentage of households with an estimated mid-year population of 176 682 at the time of the study, based on the 1991 national with no cars, the percentage of owner-occupied houses, and the percentage of households with more census.10
Six lists of cases were used in the study. They than one person to a room. Other measures of social deprivation such as the Jarman index, the proportion were lists of people with diabetes known to general practitioners in the area, patients attending the of council housing in each ward, and the proportion of children in receipt of free school meals were not Walton Hospital Diabetes Centre, lists of hospital admissions with a diagnosis of diabetes, diabetic used, as they may not be sufficiently objective in measuring poverty levels.18,19 patients attending the hospital Diabetic Retinal Clinic, a research list of stroke in-patients with
The study was approved by the Ethics Committee of the Sefton Health Authority. Confidentiality of diabetes, and a list of diabetic patients attending the local children's hospital. The data was collected information was maintained at all times. from all lists over the same calendar year. The information used to create the six lists of patients was: surname, firstname, postcode, date of birth and sex. Type of diabetes was also recorded, and for Results uncertain cases, the types were defined as follows: type 1 diabetes if patients were 0-29 years at A total of 2585 known diabetic patients were identified through the six lists. The unadjusted crude diagnosis of diabetes, and were treated with insulin from diagnosis; type 2 diabetic patients if 30 years prevalence rates in each electoral ward ranged from 0.4% (95%CI 0.3-0.6%) to 4.1% (3.6-4.7%), and old or over at diagnosis, irrespective of treatment. To analyse the relationship between deprivation and capture-recapture adjusted prevalence ranged from 3.0% (2.7-3.4%) to 6.7% (6.1-7.4% Figure 1 ) for patients over 30 years of age. The slightly lower significance of those over 30 years of age had type 2 diabetes by the definition above. As the Diabetes Centre list was the CR prevalence regression line was probably because adequate list data was not available for two liable to select type 1 diabetic patients particularly (due to referral bias), we believe that over 95% of wards to calculate prevalence by this method. We also plotted diabetes prevalence for patients total diabetic patients in the district over 30 years of age, had true type 2 diabetes.11 under 30 years of age (predominantly type 1 diabetes), and found no significant correlation with the The information collected was entered onto a we have used multiple datasets rather than a single district diabetes register3 together with CR calculations to suggest a significant undercount in our crude prevalence estimates. For more socio-economically privileged areas, this increased type 2 diabetes prevalence by about 0.5% overall, but in more deprived areas the increase was of the order of 2.0% (with high prevalence rates estimates of 5.0-6.0%). Low socio-economic status is known to be associated with a variety of markers of poor health, including overall mortality.20 Mortality in diabetes is similarly adversely affected by lowered social class, which may be related to increased rates of cardiovascular risk factors.2,3 Studies in Middlesborough, UK, have demonstrated poorer glycaemic control and to be increased in these areas. 4 Interestingly, similar studies in children with type 1 diabetes have not Townsend index, using either crude or CR-adjusted shown such effects on either frequency of disease or prevalence data (r=0.14, p=NS).
outcome,21 suggesting that the 'deprivation effect' in To check whether the positive correlation of diabetes affects adults only, presumably those with diabetes prevalence with deprivation in patients aged type 2 disease. Interestingly, a primary-care survey over 30 years was an effect of age, we also calculated in Bristol22 has also suggested a relationship of type mean ages of the diabetic cohorts in each of the 2 diabetes prevalence with deprivation. The populawards studied. These were very similar, ranging from tion was smaller than ours and only crude prevalence 58.3 (17.7) to 63.7 (19.3) years, and there was no was assessed, but nevertheless, this study and that significant difference between any ward (Table 1) .
from Middlesborough4 strongly suggest that our results demonstrate a real effect. Our data do not give clues as to why type 2 Discussion diabetes should be over-represented in socially deprived areas, and further work to clarify this is Our data confirm a strong correlation between social clearly needed using data from a larger number of deprivation and the prevalence of type 2 diabetes (but not of type 1 diabetes). Additionally, however, geographical areas. The more deprived areas in our 
